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质是 LPCS 中 Si-H 和 DMAB 中 B-H 的相互作用，使 LPCS 与 DMAB 发生脱氢





研究表明，硼溶胶与 HPCS 或 PACS 的共混主要是物理共混的过程。硼的引
入对 PCS-B 的纺丝温度和纺丝性能产生显著影响，硼含量为 0.5wt%时，先驱体
纺丝性能良好，随着硼含量的增加，先驱体纺丝温度增高，纺丝性能变差，硼含
量达到 1wt%时，先驱体不可纺。但是硼的引入（≤1wt%）基本不影响 PACS-B




硼和铝的引入有效抑制了高温烧结时 SiC 晶粒的迅速长大，促进了 SiC 纤维
的烧结，提高了纤维的致密度。1800℃烧结后得到的 SiC-B 和 SiC-B/Al 纤维平
均直径约为 12μm，表面光滑，断面致密，平均晶粒尺寸分别为 17.8nm 和 18.3nm，



















A novel route for the synthesis of highly dispersed and highly stable 
boron-containing colloid has been invented in this work. Dimethylamine borane 
(DMAB) and low-molecular weight polycarbosilane (LPCS) were dissolved into 
xylene with the mass ratio of DMAB/LPCS/xylene =1/3/80. The resultant clear 
solution was heated to 350℃ and retained for 10h. After heating, a yellow colloid was 
formed. It has been found that the dehydrogenation between the Si-H bonds and B-H 
bonds is responsible for the reaction of DMAB and LPCS, resulting in the chemical 
cross-linking of LPCS, and hence forming boron-containing colloid. 
The boron-containing colloid was added into spinnable high-molecular weight 
polycarbos- ilane (HPCS) or aluminum-containing polycarbosilane (PACS) to give 
boron- containing polycarbosilane precursor (PCS-B) or boron, aluminum-containing 
polycarbosilane (PACS-B). The precursors were melt-spun, air-cured, pyrolized and 
sintered to obtain boron-containing silicon carbide (SiC-B) fibers or boron, 
aluminum-containing silicon carbide (SiC-B/Al) fibers.  
The study indicates that no significant chemical reactions have taken place 
between boron-containing colloid and HPCS or PACS during precursor preparation.  
However, the boron-containing colloid has a significant influence on the spinning 
temperature and spinning ability of the PCS-B precursor. When the boron content of 
PCS-B is 0.5wt%, spinning ability of precursor is good. However, higher born content 
dramatically increased the spinning temperature and deteriorated the spinning ability. 
When the boron content increased to 1wt%, the precursor can not be melt-spun. But 
boron-containing colloid shows little impact on the spinning temperature and spinning 
ability of the PACS-B.  The spinning ability of all PACS-B precursors with boron 
content of 0wt%, 0.5wt% and 1wt% are good. 
The addition of boron-containing colloid into PCS reduces the concentration of 
















The introduction of boron or aluminum effectively inhibits the rapid growth of 
β-SiC grain during sintering, significantly improving the fibers sintering ability and 
density. The average diameters of SiC-B and SiC-B/Al fibers sintering at 1800℃ are 
12μm. Their surfaces are smooth and the fracture surfaces are dense. The average 
tensile strengths are 0.8GPa and 1.1GPa, respectively. The X-ray diffraction and 
Raman spectroscopy results indicate that both SiC-B and SiC-B/Al fibers are mainly 
consist of β-SiC crystals, a small amount of α-SiC and residual carbon. The average 
grain sizes of β-SiC are about 17.8nm and 18.3nm, respectively. 
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